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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a zigzag 
defect and to improve a contrast by forming 
columnar spacers at a specific angle from the 
direction normal to a first substrate. 
SOLUTION: Pixel electrodes 22 formed of a 
transparent conductive material, switching elements 
to be passed through at the time of supplying pixel 
potential to these pixel electrodes 22, scanning 
lines for impressing the potential at the time of 
scanning these switching elements and wiring 23 
for supplying the pixel potential to be impressed to 
the pixel electrodes 22 are formed on a translucent 
substrate 21 consisting of glass, etc. Color filters 
composed of color parts 32 and black matrices 33 
are formed on a counter substrate 31 and counter 
electrodes 34 and insulating films 35 are formed 
thereon. The translucent substrate 21 and the 
transparent substrate 31 are bonded by sealing 
materials to the outer peripheries of cells exclusive 
of injection ports and discharge ports. The columnar spacers 27 are formed in such a 
manner that the contact angle of the columnar spacers 27 and the translucent substrate 
21 attains a prescribed angle smaller than 90°. As a result, the start point to give rise to 




i 

an alignment defect may be eliminated. 



LEGAL STATUS 

[Date of request for examination] 02.04.2001 

[Date of sending the examiner's decision of 31 .01 .2003 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



mB^mmff (jp) 02) ^ ^ & ^ (a) (ummimms^ 

#^2000-19530 
(P2000-19530A) 



(43}£^nB ¥^12^1^215(2000.1.21) 







F I 






G02F 


1/1339 5 0 0 


GO 2F 


1/1339 5 0 0 


2H0 8 9 




1/1337 5 1 0 




1/1337 5 1 0 


2H090 










OL (± 9 m 


(21)tHH»# 


1$K?10- 184903 


(71)UKA 


000003078 














(22)fflKB 


¥i£lO^ 6 ^30 B (1998. 6. 30) 












mm m&'f 


















































(74)f^ 


100083161 










^8!± mi m 












mn\zigi< 



(54) mmom] m&^mm 



(57) im] 




(2) ra2 000-19530 (P20 0 0-19 5n! 



im^mi] mi <rmib. 

z<r>m 1 crmnzmi Lxms^ixfim2 cosset . 

mm 1 (7)mRt mm 2 <7)mimm&^ti. mtm 

Metttt;^'^— 9--^ffl t mm 1 (^mma. 9 0 

f^friBx^ -X ms>tnii'i>mm!^^iit:m2(D 

i.:s-|S)«tfrffim 1 co^ t'y^'c^ifii^ t frieii2 09 1> 
-bmmi<omL<r)mm^<r>mmii. msix^^ 
mbtimm 1 laaojsft^^s. 

[0001] 
[0002] 

i^om} ^m.m^'^s.m^mihb^^'^t: 

[ 0 0 0 3 ] t Ztl(,±^^j:gmmt:^tl 

mff)mmimi^xmb^j:*) . ^^mbttz^ytt, 

tii:±t^>hyXh^1S.TLXltob\.^d^ii^$> 

[0004] :iom&^m<^-ti,ti}ty\z. mmimmi 

Wm:\i. WmbmMi^bcrym!im-(^^^h.h 
y^n SrX^-ri. t x y n ySj&<OCl • C2E|nI 



[0005] L*>L^:*5^.. ^g|«ttJS^-e{,S5$ilS 

[0006] Z(r)^ii-XM,t:mi. H2S:fflV^TiK?B 

ia*ttS-*t*r^£fC*l.:it*«^V\ IS-^TEl (A) 

iH^2*^^^X'<s— 9-- 1 <7)^jij(c?&e J: -3 

5. ico«-^. mi^Wtitfiby\z'ymm (H't'^^W 

Tv^l.) (ci:-5T-«^rC2E|6i (01 (A) 9-- 
*flOIOiei6]) ;^'<-9--i*»^>;?^T 
7b>/<0|ffI#O«tS(=ClE|B| (01 (A) X^— 9— 

[0007] i<^3Sia{±Ei«iiiiift)fio?afta-i^<oji»s: 
^itrnrnm^ s . a t C2t:iijg^^^)ii!rts ti 

^-^-it^{i>^x^h'yi^<7)m(Dmmi (a) 

)Vhnm^^iix\'^xi>. m^mzi-^xswrtm^z 

x^-^-l<rmmizi&^tzWiMi:1SZobt?>, Z.<r> 
W>%-a^y<rm^l\z^\^tzzmis[ifmi^iih . 
[0008] 1 ti^h^xvyiyy<n^ 

tbmmm (01 (A) ;^'<— t-tfijco^is) m. 

ic^O, ;^'<-1f-^0<OEl6Ji:fflRt5. J:^-C, i 
[0009] 01 (B) tCSrfi'^t, 

^ -f y ^mmxm^iSt^ 2 1?. x^—t- 1 com 
mizi-oxmrn-^^-^. m^mmbyt:yyco}fl]^ 

ftS^^oTl^l.) tJ:oT-«=5rC2S[fiI (01 (B) 
j^'"^-- 1- ^iHoElfil) m!^-th^X\ x^-^- 
l*»4.*T7b'y^'<0|^iI$tJ2<7)^iia^t: (01 (b) x 

^—^-iEm<7mm i.zcmfiiti'm^.^tix tt o . 

[0010] Zff)mM\mi^miicom^aiHrcr>m}i: 

^ttummx^ h . x^~^~ \i)^t3?t.xy \:yyffi 
\^tbTmmi (01 ( B) x^-^-i^m(r>mi) <n 
msfjt'm. ^mc(:rv^)vv^im^^i\.x\yx 
t>, ^mizi.'^xmsthmzx^-^-xffmmzm. 

y<mi^iL\,z^\^tz'imm^^ixh. 



(3) ^2 000-19530 (P2000-19 5ni 



[0011] -^r. x^-^-iti>h^Xyy::y'/<n^ 

t<nwii (01 (A) x^-^-^m<nmi) <nmi^ 

=f<r)^\i. 3-y<ofa*«±{ctfV^7tciEi6]i&fc-oJtJi 

[00 12] vi<7)a:d^lK**4ts:it*^'i02t^ 
««U'^-1^-l*c^^^E-rs^fct:^ cii;i6i«ii^ 

[00 13] 

[^BB*««i^LJ: 3 t-tmm] :^mii.±ssmi:m 

[0014] 

iIg$tutm2<0*Et. H!rlBmi^OS«tBirtBm2co 
^'JSat. B>ia^lO»Ki:frffilg2<^*«Stm$ 

ti. friE^ 1 iinam 2 «7)««[co^^-st;s 
}$-ri.attx^— 9--fc^ft«iL. ifrEft^^x'<.— 9-- 
mmbmdmi<r>m.mii. 9osj:'5t^h$>'^0rs 

[0015] tfz^f&Mii. mia^ 1 c7)a«^<^iiiax^ 
fnEm2<^M[<oKfiBxp< >7 m^tm-thmizm 

fig$ixjtm2«offi[6i|gfc^ftfiit, Mgl<?)ffi[6ilSt 
Sfi$ixjtmii07h>^or&i# fc|inBm2coiB[6llSfc:M 

[00 x^i-kttum.'mk^-^hxy^^^'/^wtn 
x%h. t-fz^wsc^^-^miit, B(ne®2«offlg 

^ffltt. 9OJKJ:«5t/h$v^0rgoftjS-C&&c:fc*i 
[00 17] 



[0018] tt^^X'^-- 9--3 Cm-6«[fi5H^<0ii;(Bl 

-30^ffit»gco^ffiTJitt«ei . t.L<{ie2 2: 
9 0SJ:Ot/h;S<L. t/t:M^*-|6lS:^aX7t>^ 
Srtf-5!t«^<0M7b>^^rifilO{3(i''t"t^i:-ri. i: 
T\ X'?.— 9--3*>/c>l,T5t'y^c7)[6i#<50Si^ (X^ 

<m^-h\izwm^Kh t=s:< . c 2iei6i:K®s:s^-r^ 

ill6l*t®till4-li:^, C2-«E[6i«Slfc^|.cD-C3tt 

[0019] dcOlSKO^i fc^a 

n'f-zl'b^&i^p t-rSk. (180* -<?! )>: (2<9 + 
<9p), fcL<{i(180* -di ) >: + 

* 0p ) ff)mm^^iizmiLot:»>i,z, ^fimmmizii 

0i <; 90° i>L<iiei <; 90* k-fS^rA^^Tfcl. . 
tt:. m3<Didiz0i . ^2 M^r&9OJSJ:0/h$< 

[0020] a«X'<— 9--3 {:JftSjgS5H^£0ffi[iFI 
75«7'J-x^'>'T>f ^'^'Sriefil-eHl (B) <mWi (X 

Hf-30t6l«^jfc:^$fL6it^:<. C2E|{fHfc®S: 
.TTfCikt^arS. t«!-?TC:<0:©^t,. ^Mffi^XCl 
WJkWSitm.^. C2-«Ei6l«^k=5rSwe3Kt> 

[002 1] :iff)m>0i tOi ?Kf9««<0 

2^. m^mtE.[^mmx^^ti^ 

rUi-t\^hn^0p bt Ik. (180' -03 )>; {2 0 + 
0p). i)L<{i(180- -^4 ) >; (2(9 + ) (7)\.^-nx 
i)-^mMt:itl£B:\'^¥. ttmmi)^h90' >: {2 0 
+ 0P ) -fe;pflBiWfc{i 
(93 <; 90- i,L<(i(94 <: 90- fth-titi^m^Xhh . 
tt::, mA<nXo\,z0i , <94 Wi^9 0JM.i^'h^< 

[0022]*/;. 3js:|6B8<^tt*eX'^-l^-{irap^5r 

\znmi>'SLWizmioKhzb-im.t.L\^. ttz. ft 



(4) ^2 000-19530 (P2000-1 9 50! 



-yxmmnzm-ri. 

[0024] ^■^^<D\^'m<om^i>^m<7)}jfi 
t/t(oxitm&^m^-th:ifc. 6(ki2o • 

[0025] ffrmi4±izRm5 im&im^m 
mzyt'y^^mith, mzmms^iznamm 
itmmm-h (hta) . mzmR4iznixm^ 
<m&ti^t>f&9t L ( 0 7 B ) . wkth z b xmizn 

mzm\^^ 5 ±izmm^titzmm<r>m^yt.^-^- s ^ 
m-hmmi.4bm^i:>-ttzti,zX'ixm^-tti^ 

(09) ^jgjSLTtiv^ 

[0026] mz:^^meoi&^^-^-ff)mmt 
[0027] 5fc-fa«4±tciii6i!ii5 i:m&Lm^<n-)j 

^lie^JgjittS (USA) . mzmsBiz^i: o^j: 

mmmm^i^-r^izx-ox^mm^th. 7* 

Siii^<7)Wl^J^^<^'>X\>'>^ iZixiiayh^xhco 
iSi^mtfti:tX\>^ip(yXS>h) . Z<7)Xdlzn^lt: 

izx^xmimti3m*f><7)n&i tosx^— if-^ 

l^-rs (08C) . iji:fc:^iStiH6iffi!5*tj^jS$ixyt: 



sti6i^4«r^ti6ii;iiS-ii«a-fe;i'^jg^i) (us 

D) . 

[ 0 0 2 8 ] *Jt. ±mmm'^mTi> , -jRtctt 

ioiiT 7 :r h U y ^7 7 ■< -a^fflv%S Ztiz^ 

U 7:^51. .-K'Jh'xyl^r/l'n-;!/. J h':l;^r^rT- 
^ , .-K U fr^/l-r^^ - h . J t'ri;U^ o 7 >f H . 

■rh57;l':toxf-vy. 7;l':taro t;wc or 

;KU'''?-7;l':to U 3->'';<^;l/*^^n'vdfHf 
.■KU'''?-7;l/;to>-^'0'>s4r-by, ;i^U''N*7;l<'3fD 

a 1 , 3-i^*^f-;Pi^^o'v^-9->'^7 -y^^;}? U V 
-m. i^Uny::/^, ;Ky;^'f-L'y. ;JfJ>'N*5=«ri^y U 
;KUxf-p>'rV7^'U-h, .■KU'^'l'^J'y. -i^U 

■ft H<Sli, x.-jr^v'^ 7x/-;HSIi, ;!f<f>f 

[0029] *;t^J»OM^rl.aEWS:3g 0^:b-ti-C 
mL-tacaftS:3ni.T-:fr|6lK:ffltfS:frftti)S. m 

lOSrfflV^-CStHfl-rS. 5t-rafii4±t. iB[6llS5Sr}g 

»:fc:^coffi[&IIK5S:7h'>-^S!M-t-S.. 
Oie[6llS5±fc:. ^i»)/h3v«l0i:|SH*iBi^ 
<?5*#v^lil l^&^N':?-^^^^^^- S (01 OA) . <X 

izt!mmi,zi:-yxzti(>mmiim$-ti> mio 

B) , »:{Cii|6lM5*5jgjS§^i>t:*ti6jsei4$:Jt|6liea 
LT?SS-fe;P&Jgji!WI, (01OC) , 

[0030] ar. ^m<r)m&mi:mm?>. 
(mmi ) mi ni:^mizitT^i''<y-7hV9 

[003 1 ] :^^Xttzitr'^X^y^WcomL2 1± 
T^M^jMmmtn (ITO : Indium Tin Oxide) t* 
m§<t5tH«m«i2 2 i: , ii«mt4^®^®E2 2iZ 

mtiv^nzm^-t^x^ 'vi-yf^m^ (Hs^e-f) . 
iio;^>f yi-yym=Fimm-m<r>m&iB\miM 

t^i-&t:li><ommi2 3immtlX\^l, fi^2 3 



(5) ^2 000-19530 (P2000- 



1 9 501 



[00 32] *tl6l««3 1±t:(i. m32bry'y!f 
ii. iO;<r9-7^;l^^-±tSt|Si®fii34 (ITO ) t 

imm3 5m^^iix\>^i. 310 

Jg«§il-CV>|>. 2 6. 3Hii^vX-aMzmW.^il 

[00 33] z(om2it3Hi. ^AP (m^t 
■f) , gf^p (0svii-f) i:m^x-tmmizi^^/i-M 
izxrix^'o-^h^tiXK^h. z<^mm2i^ 3i(om 

m (-byl^^-V-yT-) <f-2 7{41 

2<i/B«i:5rl.<fcaKJ^j«SitTi3 0, -S-OlSfffiSti 

-y V h 3 3±t . 

[0034] :mmmii. a*U'<.— 9--2 7 1 a« 

tOg^iWl*^ fi = ^2 = 85- . 6*3 = ^4 =95 • t 
J; 3tctt«U'^-H?--2 7 SrJg^L^:. OTt^ttt^ 

[0035] ^■rmf^m2 5 . 3 6STjgfig$*i/c»g 

21.3 1±{C. -en-fn^iett^KU ^ 5 h'S-2000 rpm 
•extyn-hL, hr^-hS:fflV^T110 'C. 15 
U'^-:? C: 0 Lxm^^titzTt^V^ 5 HIS 

izm^m-^x 7 ^it\^x:^^~^-<r))-^9-y^mwSk 

#{4, mToaOT'**. ^^XfXl. 5kg/c«i2 coin 
ET, c£fl9ml/min . T'il«}SSr;K';^ S h'IStllSt 

«JSi:U>X?B[cOig^T10#\ Uyx?Brci(«?t 

Jt. z.i\.-km&^--/y<nMzmmx,-^\'^Wi 

a«2 1.31 -km^h^X. W^'<~-^-2 7Sr 

«). 5i'9^i3-l*-^o1«ST2. OAtrntsSroi^v:. 
[00 36] Z<7)^miZii\^Xii.. 12|6)IS2 5. 3 6 
±k:tt<*X'<— 9-- 2 7 3!)<J^j£§nT VM,WS:S^ l^^ 
X^-Hf-2 7^jefi)a^. 1SI6IK2 5. 3 6SrJ^jS 

[0037] 3i«o-fe;i^ro-fex<7)^S;K<oliH-CM 

=f-ffi-<z)V^^ . 5 *»<^.2 . 5 /xm c^OPSi:^^^ 

fc«l5V^^i6. *5|HB(Oi:3t'J-^$:li5<'^46KE|fi)IS 

2:«fe:t««i]gi3 6 t\tnzimmm^mLfcMtwsk 
3 5 s-iSfts ; t \m\iz-^mx'hi> 

[0038] mzz(r>l 0 i,z LX^(i1xt:mik^)V^ 

fiz. Kmmm&mim.zmi ( ^mt^mi) 2 



SfSiPJ:01ft»L^r35«<i>aAPiO©At-S. a 
5. 3 6^4ftgi&t>o•C7t>^5PI*^^fi$^^•CV^S^ 

^yyzyy-nmmi^mz<hko\,zm^^tit m 
6#ss) . mm'f-(mmiz\t. 7xix=.^)vim(^m 

3t^2 6. 3 7S:ES-rS. tt:WiiX^—^-21<n 

wmmxyi^i--/ 7WM^m^zm xo\izLx\^ 
[oo39]i<7)j:pc Lxm^iitzm^m^Wiz 
(06) . :Lmm7mmi. %'omxm<. ay 

[0 04 0] $^>JC. C:<7)C2-«i;|fiioS^SHSrWPf 
LJtti-?). mA^z9Frri:o^s^'m^ifix.t>titz. 

Ofti^Ot. SiO 2 •Cr#TV^|,4!E«SX'^-1^-;lf-7P 

5". ««2 1. 3 ico^H (^)V^^'/zr) ^^-otzib 
{3%-C::liCffiL. -etoa^SJi. 100 ffl / ■ » ^Xfh L 

[0 04 1] ^KO-fe/PtroV^TDI-NJttC:^. x^—^ 

SCI -re: ti}^f>'f^ xru4 \,z^mLtzmzuyh yx 

h{480:l tfi<gi-3^. 

[0 04 2] (IIMfi»l2) 01 2J4:*:|6BBt J: |.T^r 

[004 3] ;y5X*Jt«T9X^>y^^iO««4 1± 
\,Z\i. mmmwm^ (ITO : indium Tin Oxide) "C 

m^^titzmm^A 2 k . mmmmmmw&4 2iz 
mthmzmm-^x^ 'yi-y^-f^^ . 
z<r>x^ •yi-yi/m'Fmm-mmm^imtm 
m im^) mmm^zmmtmmmm 
t^-rit:if)ffmm^4 3m^^ix.x\>^h, ^■fiiS4 3 
\iim&»m44X'mhtix^^t. 

[0 044] St[6ia«5 1±{C{4. m52i:y^y7 
•?hV7X53i!)^t>m&i^tlh:^^-y ^Jl^^m^^ 
il. Z<0Ay-y^}l-^-±l,zn[ii^54 (ITO ) t 

imm5 5m&^ftx^^:s>, zii^ms.41. 5 iff) 
mi>zm-rhis^ziimtj!^imit:mm4 5. 5 6*< 

mi^^tiX^'^t. 4 6. 5 7ii7aX-aMzWM$1x 

[0045] z<om:4it5Hi, m.n (hsh*- 



(6) P2 000-19530 (P200 0-19 5ni 



m (-fe/^^^•yr) ^fii-:>;t46C. X'^— t-4 7{i8 

[0046] :*^il09-C{i. tt*tX'«^— <?--4 7 fcS^ 
t<0fifji![[ft*5. ^2 = ^4 = 85- . ^, = ^3 =90 • t 
i -5 ta*SX^— 1-4 7 i^mt^, OTttttt 

[00471 SE^X'^— 9--4 7{i. mR4 1 fc^t LT 

«4 1 l=jS3tttX;K^ v-r^ y h Sr2000 rpmTX t 

SJK^i, &*:a[:R365nm O¥fif3KT100iiJ/ciii 

j$ofc«tt4 7$r}g«L7t, tt<?3Sf§«2. OumTh 
[0048] ^O||Sfi0«fcfcV^TJi. iiI[6llS4 5.56 
|6lM4 5<OT{c0lKLTtiV\ Zcom^ii^ mL±iz 

x^-^-4 7 ucmz. mm4 s ^mm- 
ioo4 9'\msk^m=f^-^)v^^-/-r\,t\. 5nm. 

5 6 i: J±»iJtillll^*i|Sf^ffi 
fflU>:*e«SK5 5^lft»tTtJ:V^. 
[0050] 0 izLX^^L-m^^MZ. R« 

^tt}ss«mcoo67 ( EM^mm 4s^.^\ 

s:, mmmmMzmm (m^) izx-^x^ 
iz$t±i-t. imm4 5. 5 6tinmi>'>x'7i^y'f 

t-yf «{i«ffi«a**Btri25 h' yif-^'fliffim^f^mz < s 

x::ia;l.«ai«0ffl3!ff 4 6. 57 jtiMS^t-S . 
[005 1] ^O-byWcov^TiH^t ^5. lE(6lMlS 

{il90 T'*>-57t. 
[00 52] 

tim&^'^^fUim^^)LA.fm^immz)5\.^x. 



[02 ] x^-^~iii~)i^izX 0 . Ei6iXlifi*«* t S 

[03 ] *^Ott*U^-^f-«BfiiH 

[04] ^^W^^^'^-^-kX^Xy'^ -y^/m. 

[05 ] :^^m<0^^^-^-bXj(Xy'^ -y 
fH<?5iIO|filg:^^8fffl0 

[06 ] :^m<^^^X^-^-t XjiXT'Cym 

[07] *^BB<Oft«tXAi-Hf-S-}^jig^SlS0 
[08] *^H8<OttttX'<-1t--Sr}^)£-ri.lS0 

[09 ] *^BBott*U'<— t-coBfraa 

[010] ^HHHOttttX'^— SXS0 
[011] 2|s:||BB<0?Ka«5^^Brfflll 
[012] 2|Ejfi6BHOJSfi^5^^<OBf tBH 
[4$#^0itBJ] 

1- X'^-- t-df-zu 

2- ?Kft^)-i^ 

4-m. 

9-mRx^-^- 



1 0- 




1 1- 




2 1- 




2 2- 




2 3- 


■•m 


24- 




2 5- 


■•S2l6iK 


2 6- 




27- 


■m^x^-t- 


28- 




3 1- 




32- 




33- 




34- 




3 5- 




36- 




37- 




4 1- 




42- 




43- 


-iSIS 


44- 





(7) ^2 000-19530 (P2000-19 5HI 



4 5-E|BliS 

48-mskja 

51 
5 



53- 
54- 
5 5- 
56- 
57- 



mi] 



m2] 





ims] 



[114] 



[115] 



3 



93 




3 :i/<-4^- 





[@6] 



[091 



(8) ^2 000-19530 (P2000-19 5BI 



5£|i3BI 



[07] 



(A) 



(B) 



nut 

t 7 «««««« H 



7 



(A) 



(B) 



ma] 



Mil UMU UU 



(C) 



5 ^^'^~'*~ 



(C) 



4-^ 



(D) 



(B) 




[01 0] 



SEI^H ,11 11 

^10 



(A) 4«« 



{D) 



9 ^9 4 



112] 




42 A3 U 



(C) 



11 



11 



(9) ^2 000-19530 (P2000- 



19 5BI 



(72>%BB* OiP use 



F^'-A(##) 2H089 HA15 U09 LAIO LA16 LA19 
LA20 MA04X NA14 NA17 
NA24 NA25 NA33 NA39 NA44 
NA45 PA08 QA12 (IA15 RA13 
RA14 SAOl TA03 TA04 TA07 
2H090 HAM HB08Y HC05 HCll 

HC15 HC17 HC18 HD14 HD18 
JB02 KA14 KA15 KA18 U04 
MA02 MA07 MB02 HB03 



